Long-term, topical insulin administration increases the severity of retinal vascular pathology in streptozotocin-induced diabetic rats.
We previously reported that insulin accumulated in the retina of diabetic rats after topical insulin eye drop treatment. In light of insulin's reported benefits to the retina, we hypothesized that the delivery of insulin to the retina by eye drop application might be efficacious in preventing diabetic retinopathy. We applied daily, uni-ocular porcine insulin drops (0.75%) to diabetic rats for 14 months and then analyzed their retinas for vascular pathology. Our data showed that high-dose insulin eye drop treatment increased the number of retinal acellular capillaries, with many of these capillaries exhibiting a degenerated, threadlike appearance. The retinas also showed extensive capillary obliteration and had tangled masses of vascular cells. The glycated hemoglobin levels of eye drop-treated rats were similar to those found in control, vehicle-treated diabetic animals at sacrifice. Retinal insulin levels remained elevated after a 2-week regimen of daily insulin eye drops, suggesting that our treatment protocol resulted in the pooling of insulin in the retina. A similar treatment regimen was also found to have no effect on retinal glucose concentration. Our results showed that treatment of diabetic rats with daily, high-dose insulin eye drops intensified their retinal pathology.